A new sulfated oleanane-type triterpene, and five known saponins of the oleanane-type were isolated from the leaves of Schefflera elegantissima for the first time. The structure of the new saponin was determined by spectroscopic analyses. The cytotoxic and antimicrobial effects of the isolated compounds are discussed.
The Araliaceae family, one of the most medicinally important plant families, includes about 55 genera and 700 species of trees, shrubs, lianas and perennial herbaceous plants. Chemical and pharmacological investigations have indicated that triterpenoid saponins are important bioactive components existing in plants of the Araliaceae family [1] . Schefflera elegantissima, (basionym: Aralia elegantissima hort. Veitch ex Mast. and Dizygotheca elegantissima hort. Veitch ex Mast.) R. Vig. & Guillaumin) is a species of plant in the Araliaceae family, also called False Aralia, Threadleaf Aralia and Finger Aralia [2] . This small tree has thin, coppery red to dark green leaves with toothed edges and can reach three to four meters in height. There are no previous phytochemical and bioactivities reports on this species.
From the EtOAc and 1-BuOH fractions of a methanol extract of the leaves of S. elegantissima, one new sulfated oleanane-type triterpenoid (1) ( Figure 1 ) has been isolated, along with five known saponins of oleanane-type (2) (3) (4) (5) (6) . The structures of the known compounds were identified as echinocystic acid 3-O-β- (4) , and 3-O-α-Larabinopyranoside (5), and oleanolic acid 3-O-sulfate (6), by comparison of their spectroscopic data with those reported in the literature [3] [4] [5] [6] [7] .
Compound 1, [α] D 25 +11.5, was obtained as a white amorphous powder. The negative-ion, high-resolution, electrospray mass spectrum (HR-ESI-MS) exhibited a quasi-molecular ion at m/z 551.3037, corresponding to a molecular formula C 30 H 47 O 7 S. It showed IR absorptions at 3381 (OH), 1719 (C=O) and 1048 cm -1 for ether linkages. The 1 H-NMR spectrum (Table 1) an oxygenated methine proton at δ H 4.28 (br.t, J = 8.5 Hz) and an olefinic proton at δ H 5.46 (t, J =3 Hz) [8] . The 13 C-NMR and DEPT spectral data revealed the presence of 30 carbon signals suggesting a triterpenoid skeleton ( Table 1) . It showed a signal at δ C 183.4 corresponding to a carbonyl group, two signals at δ C 121.1 and 146.1 corresponding to a double bond between C-12 and C-13, a signal at δ C 71.5 for an oxygenated methine corresponding to C-16, and two signals at δ C 47.3 and 31.3 for C-19 and C-20, respectively. These data indicated that 1 was an oleanolic acid-type triterpenoid [7, 8] . The position of the hydroxy group at C-16 was further confirmed by the HMBC correlations between H-16 (δ H 4.28) and both C-18 (δ C 43.1) and C-28 (δ C 183.4) ( Figure 2 ). The 13 C-NMR data of compound 1 differed from that of echinocystic acid 3-Osulfate (7) [8] due to the upfield shift of C-16 at δ C 71.5 instead of δ C 74.7, the downfield shift of C-15 at δ C 42.6 instead of δ C 36.1 and the downfield shift of C-28 at δ C 183.4 instead of δ C 180.1 ( Table 1 ). Detailed analysis of the ROESY spectrum of compound 1 (Figure 2 ) showed a significant correlation between H-16 at δ H 4.28 and the α-oriented 27-methyl group at δ H 1.30. This indicated that the difference between compounds 1 and 7 is the β-configuration of the 16-OH group in 1 instead of α as in 7. HSQC, 1 H-1 H COSY and HMBC spectra allowed the assignment of all the 1 H and 13 C-NMR signals, confirming the structure of compound 1 as the 3β-sulfate of 16β-hydroxyolean-12-en-28-oic acid ( Figure 2 ). The isolated compounds were tested for their cytotoxicity, anti-Leishmania and anti-microbial activities ( Table 2 ). Among the tested compounds 5 and 6 displayed weak activity against the A549 human lung cancer cell line with IC 50 values of 54.0 and 88.1 μM, respectively. Compounds 5 and 6 also inhibited the growth of Leishmania protozoa and were significantly active against eukaryotic microorganisms such as Candida albicans and Mucor racemosus (IC 50 values were less than 10 and 20 μM, respectively). 
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Extraction and isolation:
The air-dried powdered leaves (2.0 kg) of S. elegantissima were exhaustively extracted with 70% methanol (5L × 5) and concentrated under reduced pressure to yield a viscous gummy material (110g) which was suspended in water (5L) and defatted with n-hexane (4L) and successively extracted with EtOAc and 1-BuOH (4L each). The EtOAc and 1-BuOH fractions were concentrated under reduced pressure to give 30g and 20g of residue, respectively. The remaining aqueous layer was concentrated to dryness to furnish a water-soluble fraction (30g). The EtOAc fraction (28g) was subjected to silica gel CC. The column was eluted initially with CHCl 3 (2L) and then with CHCl 3 -MeOH [(9:1), (8:2), (7:3), (5:5), (4:6), (3:7), (100% MeOH), 2L each], 500 ml fractions being collected. The TLC similar fractions were combined to afford five subfractions (E-1-E-5). Subfraction E-2 (15 mg) was purified to obtain 5 in crystalline form, while subfraction E-4 (500 mg) was further subjected to silica gel CC with CHCl 3 : MeOH (gradient elution) to obtain 6 (30 mg). Subfraction E-5 was purified using ODS CC to obtain 1 (15 mg). The 1-BuOH fraction (18 g) was subjected to Diaion HP-20 (Ф = 40 mm, L = 55 cm) using MeOH-H 2 O as a mobile phase. The column was eluted initially with H 2 O (3L, F-1) followed by 100% MeOH (3L, F-2) and finally with 100% acetone (3L, F-3). The effluents were collected in subfractions (500 mL each). The 100% MeOH subfraction (F-2, 10 g) was chromatographed on an ODS column to give 12 subfractions (F-2-1 to F-2-12) based on TLC. The subfraction F-2-10 (150 mg) was purified by HPLC-ODS (MeOH-acetone, 3:2:5) to afford 2 (60 mg), 3 (40 mg) and 4 (20 mg) from the peaks at 7.5 min, 8.4 min and 13.5 min, respectively. complete medium. After 3 h incubation at 37 °C, the precipitate was dissolved in 100 μL of DMSO. The optical density for each well were measured at 540nm with a microplate reader. The cytotoxicity was calculated using the following equation:
where ADMSO is the absorbance of the control reaction mixture containing DMSO and all reagents except for the test compound.
Anti-Leishmanial assay:
The growth inhibitory activity was evaluated by standard MTT assay [10] . Leishmania assay (MHOM/SU/73/5ASKH) was cultured in M199 medium supplemented with 10% heat-inactivated fetal bovine serum and 100 μg/mL of kanamycin. The aliquot of L. major cells (1×10 5 cells/well) were cultured in 96 well plates (Thermo Scientific ® ) for 48hr at 25°C with the various concentrations of the test compounds. MTT solution was added to each well and the plates were incubated overnight. The precipitate was dissolved in 100μL of DMSO. The optical density values for each well were measured at 540nm. The inhibitory activity was evaluated by following equation.
Inhibition(%)= [1−(Asample−Abackground)/ADMSO−Abackground)] ×100
where ADMSO is the absorbance of the control reaction mixture (containing DMSO and all reagents except for the test compound).
Anti-microbial assay:
The broth microdilution susceptibility method was used for activity evaluation [11] . The RPMI-1640 medium was adjusted to pH 7 with diluted NaOH solution. An aliquot of the pre-culture of microbial strains was applied to the various concentrations of the compounds in a 96-well microplate. After 12-24hr culture, the turbidity was measured by microplate reader at 600 nm. The inhibitory activity was calculated as with the above equation.
Supplementary Data: MS and NMR data for compounds 2-6.
